Differences between rat and guinea pig aorta in postreceptor mechanisms of alpha 1-adrenoceptors.
The relative importance of different postreceptor mechanisms associated with alpha 1-adrenoceptor activation in guinea pig aorta and rat aorta was compared. In both tissues, a concentration-dependent correlation was observed between contractile responses produced by high concentrations of norepinephrine (NE) and inositol-1-phosphate (IP1) accumulation. Blockade of Ca2+ entry through voltage-dependent membrane channels by nifedipine had no inhibitory action on NE-induced contractile responses in guinea pig aorta, but significantly inhibited NE-induced contractile responses in rat aorta. Nifedipine had no major effect on NE-induced IP1 accumulation in either tissue. A medium with no Ca2+ inhibited NE-induced contractile responses and IP1 accumulation in guinea pig aorta, but had a more marked effect on contractile responses and IP1 accumulation in rat aorta. The combination of a high concentration of nifedipine and a medium with no Ca2+ almost completely inhibited NE-induced contractile responses and IP1 accumulation in both tissues. Exposure to EGTA also virtually completely inhibited NE-induced contractile response and IP1 accumulation in both tissues. Significant 45Ca2+ entry was stimulated in rat aorta by NE, and this entry was completely blocked by nifedipine. No significant 45Ca2+ entry was stimulated by NE in guinea pig aorta. We conclude that the most important postreceptor event linked to alpha 1-adrenoceptor stimulation in guinea pig aorta is activation of the phosphatidylinositol pathway, whereas in rat aorta Ca2+ entry through voltage-dependent membrane channels is as important as activation of the phosphatidylinositol pathway. We also conclude that activation of the phosphatidylinositol pathway in both tissues is critically dependent on the presence of a small amount of Ca2+, which may enter from the external medium.